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{High frequency telephone apparatus] Apparatura vysokochastotnogo 
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AUTHORS: Samsonov, G. V., Kosolapova , T, Ya., Paderno, V. N. 


se 


TITLE: The Preparation of Thorium Carbides v\ 


PERIODICAL: Zhurnal prikladnoy khimil, 1960, Vol, 33, No. 7, pp. 1661-1664 
TEXT: Thorium carbides, especially ThCp, are initial materials for ~ ‘ = 
cathodes in electronic engineering, A ThC5 cathode operates steadily at 1,900 C 
for 900 hours, The conditions for obtaining pure ThC and ThC, by the reactions: 
ThO> + 3C = Tho + 2CO; ThOs + 4C =ThCy + 2C0; were studied. Briquettes of the 
corresponding stoichiometric charges were heated in the vacuum furnace at 
temperatures from 1,000 to 1,900'°C, At temperatures below 1,450 C a product 
containing a large excess of free carbon is formed, The optimum conditions for ‘ 
obtaining pure ThC are heating of the briquettes at a temperature of 1, 800-1, 900 
C and an initial pressure of 2-3 - 1072 mm Hg for 2 hours, The formation of 
dicarbide starts at 1,400°C. The optimum conditions for ThCy preparation are 2 
heating at a temperature of 1, 800-1, 850°C and an initial pressure of 2-3 : 10° 

mm Hg, The heating time for briquettes of 15-20 g is 2 hours, It was shown 


that thorium carbides are easily soluble in water, diluted acids end alkali 
solutions, There are 2 graphs, 3 tables and 5 references; h Soviet and 
1 American, 
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AUTHORS: Koval'chenko, M, S., Paderno, V, N, 
ees 


TITLE: ’ A Conference on metal science and production technology of cermet 


Sintered carbides, refractory metals and compounds on their base, 
in Moscow, June 5 - 9, 1961 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 4,1962, 38, abstract 4gous 
("Poroshk, metallurgiya", 1961, no. 5, 115 - 116) 


TEXT: Information is given on a Conference on sintered carbides, organized 
by the All-Union Scientific Research Institute of Sintered Carbides in Moscow, 


from June 5 - 9, 1961, The Conference heard 30 reports on investigations of the hoe 
structure and properties of sintered carbides of various grades; on the effect : 


properties, 
R. Andriyevskiy 


[Abstracter's note; Complete translation] 
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Preparation and certain properties of hafnium carbide, Zhur. 
prikl, khim. 34 no.5:963-969 My '61. (MIRA 16:8) a 
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PADERNO, V. N. (Kiyev) 
Certain physical properties of specimens of hafnium carbide 
ceramic metal. Izv, AN SSSR, Otd. tekh. nauk. Met. i topl. 
no.62176-178 N=D 'é2, (MIRA 16:1) 


(Hafnium carbide—Thermal properties) 
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Investigating conditions of obtaining niobium carbide, Porosh. 
met, 3 no.l:75-78 Ja-F '63, (MIRA 16:3) 


1, Institut metallokeramiki i spetsaial'nykh splavov AN UkrSSR. 
(Niobium carbide) 
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PADERNO, V. Nez SASCHOV, G. V. 


"Preparation and physical properties of carbide mixed crystals.” 


Report presented at the Conference on Powder Metallurgy, Krakow, 
Polend, 19-21 Sept 63. 
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s by hot compacting of mixtures of oxides 
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Title: Seminar on refractory metals, 


Source: Atomnaya energiya, Ve 15, no. 3, 1963, 266-267 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012387 


noe 
D FOR ieanebeah i uescay, eugust 01, 000 


as Parsee RDPSS: eee 


: a 
ACCESSION NR: np4000407 - * 5/0294/63/002/003/0245/0288 : 
1 ae 


AUTHORS: Rakitin, S- p.; Fomenko, V- 8-5 paderno, vi N. 


cette vanes T PE 1 STRTeTSeEITas 
vee 


TITLE: Some results of using transition ceod carbides as thermionic 


amitters in electronic devices 
souRCE: Teplofizike vy*sokikh temperatur, V- }: no. 1, 1963, 145- 
148 : 


TOPIC TAGS: transition metal carbide, thermionic emitter, heated 
cathode, zirconium, niobium, tantalum, electron gun, electron tube 


design, hafnium F 43 = 

“ss ABSTRACT: TO check on the’ suggestion by Me. ts yeiingon and G. A. 
Kudintseva (Radiotekhnika L ‘elektronika, V v.,7) No. 6, 1511, 1962) 
that the relative hardness and thermal conductivity of, the carbides 
of some metals, as well as the relatively Yarge mean-square dis 
placements of the atomic vibrations, can permit theif use £Or 
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“Hite; Seminar on refractory metals, compounds, and alloys (Kiev, April 1963). 
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RG. Avarbe.. Thermodynamic stability of monocarbides of transition, 
‘metals of subgroups 4, 5, and 6 and periodicity of the change in : 
some of their properties. _ . 


a Vv. K. Grigorovich. The relationship between NaCl- and NidAle-type 
“+ erystal structures of transition metals and their electron structure. 


oN. M. Yakobi, V. A. Sinel'nikova, and others. Obtaining high-purity 
- vanadium and niobipm by electron-beam melting. vis 


ON. Ae Brilliantov, Vv. N. Kachinskty, L.. S. Starostina. The growing |, 
_ of molybdenum and tungster single crystals by zone melting and de- 
* termination of the Hall effect. ae “oe 
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ACCESSION NR: AP4015296 ~~ a 5/0280/64/000/001/0086/0093 
‘AUTHOR: Paderno, I. Pp, (Leningrad); Usachev, V. A, (Leningrad) 


’ TITLE: Some fundamentals of mass-servicing systema having a constant 
' Production and failures (losses) 


; SOURCE: AN SSSR, Izvestiya, Tekhnicheskaya kibernetika, no. 1, 1964, 86-93 


: TOPIC TAGS: quequeing theory, mage Servicing system, constant production 
: Mass servicing system, Erlang mass servicing system, all apparatae servicing 


_ ABSTRACT: The quantitative characteristics of a quequeing system in which 
incoming orders are serviced Simultaneously by all service apparatae are ; 
: considered. If the number of orders equals that of the apparatae, new orders are 
not filled (losses), ‘The system in question is based on these assumptions: (1) On 
‘ arrival of an order, all @pparatae service it, the time of servicing of one order 
by all apparatae being fortuitous and obeying an exponential law of distribution 
with a mean value 1/ (1+ hence, PR<t = 1—oxp (—y1), (2) On every change of the 
s | 
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‘ AGGESSION NR: AP4015296 


_ number of orders, the servicing apparatae are so redistributed that every order 
receives an equal number of servicing apparatae; (3) If the number of orders 

_ exceeds that of the apparatae, new orders are not serviced; (4) The incoming 
stream of orders is of the simplest type, with a parameter 1 . Formulas are 
given for determining (a) the probabilities of the number of orders in the system 
under transient and steady-state conditions and (b) mean duty of the apparatac. 
As compared to the conventional Erlang system, the new "constant-production" 

: system is claimed to have: (a) generally lower losses, (b) particularly lowe: 

' losses at higher numbers of apparatae and higher duty factors, and (c) a higher 

| average number of busy apparatae. Orig. art. has: 3 figures and 30 formulas. 


|} ASSOCIATION: none. . 
i Io: i ot ; 
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TITLE: ‘Evaluating reliability of electronic equipment and ite Saaumanente 


| sowie cet telemekhantka, i evyaat, no, 8, 1963, ‘Be 12 

: TOPIC TAGS:- electronic -equipment, Slecteonic component, > equipment ; 

ee nen: ie 

ae 

make ABSTRACT: ’ Definitions of the iiake hermne ara: offered: ‘reliability, repara-- 
voy bility, failure to operate, operability, fault or trouble, operation time between 

ood faulty: average operation time per fault, life of.an expendable component, service) 
ou | hife. of a system, probability of faultless operation, fault intensity, probability of 

- 4 operability, and ‘outage duration. Criteria of reliability are defined; four of them } pees 

“bam average operation time per fault, faultless~operation probability, importance oy 
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Jie anet bod oF oops reliability. Recommendations for increasing the relia~ 
| nett } i” r ine 
qe y abnels et . nee ne: art. has: 13 figures, 7 formulas, and 3 tables. 
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TITLE: _Tharwa)_eaiesion characteristics of allove 9f isomorphic_carbides | 
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-_ 


“SOURCE: AN UkrsSR. Institut problem materialovedeniya. Vysokotemperaturnyye n 


nicheskiye soyedineniya (High temperature inorganic compounds). Kiev, Naukova dumka, 
1965, 278-285 
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TOPIC TAGS: ‘heat radiation, zirconium carbide, tantalum compound, hafniwn compound, 


niobiua compound, work function , CARBIDE » 


ABSTRACT: The concentration dependence of the thermal emission\properties of the TaC- 
-ZrC-, TaC-HfC-, and HfC-NbC carbide system was studied in the 1100°-2500°C range. 
The carbide sieples were prepared by fusing suitable mixtures of oxides with carbon 
at 2500°-2700°C. At the fusion temperature, the carbide samples were pressed into tab- 
Jets and machined into bars 6 m in diameter and 0.6-0.7 mm in length. The measure- 
ments were taken at 3-5°10 6 ma Hg pressure. It was found that the work function of 
the isomorphic carbide sixtures is generally greater than the work function of the cor- 
responding individual carbides. This is due to the stronger interaction among the 
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TITLE: Fifth Inter~Institute Seminar { All-Union Seminar on the Physical Properties and i 
Electron Structure of the Transition Metals and Their Refractory Compounds and Alloys held | 
in Kiev from 5 to 9 April 1966] | 
| 

i 

H 


SOURCE: Poroshkovaya metallurgiya, no. ll, 1966, 94=95 


TOPIC TAGS; _pcientific conference, transition element, refractory compound, electron 


rey ten 
, Structure? Avaycical property 


ABSTRACT: This Seminar, organized by the Departmen: of Refractory Metals, Institute of 
Materials Research AS UkrSSR, was attended by more than 270 delegates from 67 scientific 
research organizations and higher educational institutions in 26 Soviet cities: the Institutes 

| Of Materials Research, Metal Physics, and Physics, AS UkrSSR; the Physico-T echnical 
| Institute AS USSR; the Institute of Semiconductors AS UkrSSR; the Institute of Metal Physics 
'; AS USSR; the Institute of Nuclear Physics AS USSR; the Institute of Nuclear Physics AS KazSSR— 
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| ACC NR: AP6036908 
ithe Physico-Mechanical Institute AS UkrSSR; the Institute of Inorganic Chemistry AS Latvian | 

SSR; the Institute of Physical Chemistry AS AzerbSSR; the State Institute of Applied Chemistry; 
the All-Union Scientific Research Institute of Current Sources; the Scientific Research Institute ; 
| of High Temperatures; the Institute of Metallurgy im. A. A. Baykov AS USSR; the Giredmet 
State Scientific Research and Design Institute of the Rare Metals Industry, the TsNUChermet 
Central Scientific Research Institute of Ferrous Metals; the VNDETO All-Union Scientific 
| Research Institute of Electrothermal Equipment; the Moscow, Kiev, Leningrad, L'yov, Ural 
| and: Perm! State universities; the Kiev, Ural, Odessa, Gor'kiy and Belorussian polytechnic 
institutes, and higher scientific institutions in Leningrad, Moscow, Kiev, Odessa, Kherson, 
> ‘Zhdanov, Uman', Rostov, Sverdlovsk, etc. The activities of the Seminar were chiefly focused 
ton the findings of the research into the physical properties and electron structure of the re~ 

| fractory compounds of transition metals with B, C, N, Si and other metalloids. 106 scientific 
{papers were presented and discussed at the Seminar, chiefly on such topics as the theories 

| being developed at the Institute of Materials Research AS UkrSSR with respect to the formation 

| =n solids of stable electron configurations with a minimum of nergy as a basis for establishing — 

; an explicit correlation between the properties of elements and their compounds, on the one nies 
jhand, and the pattern of occupancy of the outer electron shells of isolated atoms of the com~ 
i pounds, which in a number of cases has led to extrapolating the properties of still uninvesti-~ 


| mated compounds. Other topics examined in the papers were: the possibility of relating the aes 
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TITLE: On Rhenium Borides 
PERIODICAL: 


ABSTRACY: 
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20-3-27/59 


(0 boridakh reniya)- 
Doklady AN SSSR, 1958, Vol. 118, Nr 3, PP: 515-516 (USSR) 


In the present work the phase composition of Re-B alloys was 


investigated as there is practically no reference to be 
found in publications (with the exception of a short 
mentioning in ref. 4). These compounds are first of all of 
interest as they might be gimilar to the stable, difficultly 


smeitable and hard tungsten porides 


(ref. 2) as well as to 


the unstable manganese borides. Alloys were investigated 
which had been caloulated with @ view of producing compounds, 
existing in the systems of metals similar to rhenium a8 
regards their eleotron structure and their properties. They 


were 


Re, 


iontal Po ameuanah an eae 
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The alloys were produced by sintering pressed powder mix- 
tures (ref. 4) at 4900° for two hours. 
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There are 1 figure, and 6 references, 4 of which are 
Slavic, “ 


ASSOCIATION: Institute for Metal Ceramics and Special Alloys AN USSR 
(Institut metallokeramiki i spetssplavov Akademii nauk 
Ukr. SSR). 

PRESENTED: September 20, 1957, by I. I. Chernyayev, Academician 

SUBMITTED: September 16, 1957 


AVAILABLE: Library of Congress 
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25, 2.9.20, S. 2400(A) $0V/136-59-11-10/26 
AUTHORS: — Paderno, Yu. B., Serebryakova, T.1, and Samsonov, G.V. 
TITLE: Production and Some Properties of Hafnium Boride 
PERIODICAL: Tsvetnyye metally, 1959, Nr 11, pp 48-50 (USSR) 
ABSTRACT: Considerable work has been carried out on titanium and 


zirconium borides, Little study has been made of 
hafnium boride, but preliminary investigations show 

it has even better properties. There is probably 
only one stable compound — the diboride with A1B, type 
structure, It has been obtained by precipitation from 
the gas phase (Ref. 2,3). In the present work it was 
produced by the reduction of hafnium oxide by boron or 
boron carbide in a vacuum furnace. The relation of 
the free energy with temperature is - 


OF = 358.2 x 10? - 175.052 
AF = 91.9x10? — 39.12 
for reduction by boron carbide and boron respectively. 


The reduction with carbide takes place at somewhat 
Cara 1/2 higher temperatures than with boron. At a pressure 
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Production. and Some Properties of Hafnium Boride 


of 1074um mercury at 1300 to 1600°C, chemical analysis 
showed it was the stoichometric diboride. X-ray 
analysis showed the cell to be a = 3.137 and c = 3.469 
agreeing with the ijterature, Hot pressing was 
carried oyt at 2650° for 5 minutes with a load of 

150 kg/cm“, The minimum porosity obtained was 15.1%. 
The electrical resistance of the compound was 8.8 micro 
ohm/cm agreeing with the literature when porosity is 
taken intg account. The microhardness was 29Q0- 

500 kg/mm”. At temperatures above 650 to 700°C,an 
oxide film was formed on the compound. There are 

15 references, of which 9 are Soviet, 5 English and 

1 German, ' 
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AUTHORS: Samsonov, H.V. and Paderno, Yu.B. 
Se 
TITLE: Electric Properties of Borides of Rare-Earth Metals 


PERIODICAL: Dopovidi Akedemiyi nauk Ukrayins’koyi RSR, 1959, Nr ll, 
pp 1215 - 1218 (USSR) 


ABSTRACT: This is an account of a study of the possibility of 
utilization of hexaborides of alkaline and rare-earth 
metals as cathodes in electric devices. Furthering 
the results of studies of this matter contained in 
books listed in the reference block, the authors in- 
vestigated the electric resistance and the thermo 
e.m.f. in hexaborides of lanthanum, cerium, praseo- 
dymium, neodymium, Samarium and gadolinium. The ex- 
periments were conducted in described installations, 
7 Ref 11 and 12,7, in the region from room tempera- 
ture to 700-800°C. Measurements were made on samples 
of powders of respective hexaborides by hot pressing. 
The results are compiled in a table. It was found 

Card 1/2 that hexaborides are metallic conductors with ac 
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conductivity which tallies well with their electronic 
structure , and that the hnexaborides have 4 resistance 
less than resistance in metals. in order to obtain 


recommend combining porides which greatly aiffer 

from one another in congestion of d- and f-electro- 

nic levels ana have lower values of work function 
of electrons, especially such combinations of bo- 
rides as lLanthan —ceriun, cerium-gadolinium, cerium— 
terbium, ceriun- lutecium, oF 2 combination of 
yttrium and scandium porides with lanthanite porides. 
There are 2 tables and 19 references, 14 of which are 
Soviet, 2 German and 3 English. 

ASSOCIATION : Instytut metalokeramiky i spetssplaviv AN URSR (Iin- 
stitute of Metalderamics and Special Alloys of the 
AS UkrSSR) 

PRESENTED: By V-M- Svyechnykov, Member , AS UkrSSR ! 

SUBMITTED: January 30, 1959 
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AUTHORS : Samsonov, G.V-; Zhuravlev, N.N., Paderno, Yu.B. and 
Melik-Adamyan, VLR. ae 

TITLE: The Synthesis and Properties of Samarium Hexaboride 

PERIODICAL: Kristallografiya, 1959, Vol &, Nr kh, pp 538-541 (USSR) 

ABSTRACT: SmBg was prepared by Sm90, + 3B,C = 25mBe + 500, the 
Sm,05 + 3B,° peing previously heated as powders to 
w~ 350 °c and pressed into pellets which were heated 


jn vacuo for 1 hour at 1 000 - and then 10-15 min at 
1 600 °C. An alternative method, Smp05 + 15B = 


= 25mB¢ + 3BO , was aiso successful. 


Heating for 1 hour at 1 650 °c gave SmB¢ in a finer- 
grained form than did the B,C method. SmBg is dark 


biue. It was examined in an RKU-114 powder camera and 
proved to be cubic, with the CaBe structure and cell 
size a= 4.128 + 0.005 F 

Observed and calculated intensities were comparede 
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5 6 = &,85 gfom?. The coefficient of emissivity &) 
was measured at temperatures between 900 and 1 600 °C and 
took the form: 


log ©, = o/h (A/T - 1/T,) 5 


where c is the emissivity of an absolutely black 
body, and 


» = 650 m , decreasing linearly from 0.75 at 
90d to 0.68 at 1 600 C. The maximum observed 
density of powder specimens sintered at 2 000 ~“C was 


4.79 g/m. The microhardness was 2 500 # 300 kg/mm. 
The electrical resistance was ~~388 pcm. The thermo 
o.m.f. was measured between 20 and 700 CC. Between 

20 and 60 °C it was found to be 3.4 pv/°C. The melting 
point under argon was 2 549 °C. The coefficient of 
thermal expansion from 20 to 800 °C was 


6.5 x 107°, The work function was 4.4 eV. These physical 
Card2/3 
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properties are compared with those of the rare earth 
hexaborides. 

There are 3 figures, 1 table and 7 references, of which 
5 are Soviet, 1 German and 1 English. 
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keramiki £1 spetsial'nykh splavov AN UkrSSR (Section of 
Refractory Compounds, Institute of Metallo-ceramics and 
Special Alloys of the Ac.Sc., Ukrainian SSR 

Kafedra fiziki tverdogo tela MGU im. M.V. Lomonosova 
(Department of Solid-state Physics of Moscow State 


University imeni M.V. Lomonosov) 
SUBMITTED: January 7, 1959 
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_ AUTHORS: Samsonov, G.V., Paderno, Yu-B. and Serebryakova, T.I. 
TITLE: On the Borides of Praesodymium, Erbium and Terbium 


PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 4, pp sk2-54h (USSR 


ABSTRACT: The borides of Pr, Er and Tb were made from the oxides 
by the reactions: 


Meo0; + 5B4C =. 2MeBg + 3CO 


and 


Me,0, + 15B = 2MeBe + 3B0 


which were carried out in an electric resistance furnace 
under vacuum at 1 500 - 2 000 °c, X-ray powder photo~ 
graphs were taken in a 57.3 mm camera. PrBe was cubic 


with a= 4,12 K - With Er a product identical with UB, 
was found, presumably ErB, with a tetragonal cell with 


° 
a= 7.08, c = 4.02 A. on the cooler parts of the 
furnace a blue film of ErBe was condensed and has been 


Cardl/2 described earlier (V.S. Neshpor and the author - Ref 8). 
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For Tb, ey aetheet was obtained: cubic TbB, with 
as 4.11 and tetragonal TbB, with a= 7.13 and 
rf 


c = 4.07 A. Intensities were calculated to index the 
pattern unambiguously. Tb may have two electronic 


configurations, 495 q1652 or 4£768" and a choice 
Should be possible on the basis of physical properties. 
Measurements of the work function for TbB¢ fave (for an 


emission current of 120 A/cem*deg”) » =.3.1 eV, which 
Corresponds to 4£f°5q+é6s and gives a decisive choice. 
Powder data for the four compounds are tabulated. 
There are 4 tables and 12 references, of which 6 are 
Soviet, 2 German, 2 English and 2 French. 
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28(5) SOV/32-25~7-41/50 
AUTHOR: Paderno, Yu. B. 
TITLE: Experiment of X-ray Material Testing of Products of Silicon- 


Carbide Mixtures (Opyt rentgenodef ektoskopicheskogo kontrolya 
izdeliy iz karbido-kremniyevykh kompozitsiy) 


PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, Nr 7, p 886 (UssR) 


ABSTRACT: Recently alloys based on silicon carbide have often been used; 

: in this connection the separation of graphite or silicon may 
cause cracks in the finished products which are invisible on 
the surface. Experiments were made on the applicability of an 
X-ray method of the testing of such materials (testing-machine 
supports, samples for various mechanical tests, etc). The use 
of a device with a half-wave scheme and the X-ray tube DV-110 
Proved most favorable. The distance between the tube focus and 
the object was 600 mm, the amperage of the tube 4 milliampere, 
and the voltage 30-76 kw. Various samples (Table, Composition) 
of a thickness of 2 to 50 mm were investigated. The investi- 
gation results (Fig) show that errors up to 1.5% of the thick- 
ness of the object can be observed; at the same time deviation 

Card 1/2 in the material density are indicated. There are figure and 
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1 table, 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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Busse menset 1 


Paderno, Yu. B., Serebryakova, T. I. S0V/20-125-2-26/64 
amsonov, C. V. 


The Compounds of Terbium With Boron and the Electron 
Configuration of the Atom of Terbiun (Soyedineniya 
terbiya s borom i elektronnaya konfiguratsiya atoma 
terbiya) 


Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 2, 
pp 317-318 (USSR) 


Hitherto, the compounds of nearly all rare-earth metals with 
boron, with the exception of promethium, terbium, and 

thulium, are known and have been sufficiently well investigated. 
Among them, the compounds of terbium with boron are of special 
interest because of the 2 possible variants of the electron 
structure of the terbium atom (which are described by the 


configurations 4t°54'657 or 4£76s°). The terbium- and boron 
compounds were produced by the reduction of terbium oxide by 
boron carbide Tb,0, + 33,6 = 2 TB, + 3 CO and by boron 


Bb20 srl o8 = eTbBy + 3BO in accordance with previously 
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The Compounds of Terbium With Boron and the Electron gov /20-125-2-20/64 
Configuration of the Atom of Terbium 


4ge5a 68° of terbium. Thus, of the initially mentioned 

two structures, the Last-mentioned is uniquely confirmed. 
The existence of the fsd - electron configuration indicates 
a considerable degree of binding of the electrons of terbiw: 
and boron in the sd-band of the hexaboride lattice. The 
existence of the porides TbB, and ToB¢ and their 


cry stallo-chemical characteristics were for the first time 
determined by the authors. There are 2 tables and 6 
preferences; 9 of which are Soviet. 


ASSOCIATION: Institut metallokeramiki i spetsial' nykh splavov Akademii 
nauk USSR (Institute pf Metal Ceramics and Special Alloys ~ 
of the Academy of Sciences, UkrssR) 


PRESENTED: December 9, 1958 by Se Ae Vekshinskiy, Academician 
SUBMITTED: December 8, 1958 
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| qYTLE: preparation dua properties of the gilicid 
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‘elementy” (Rare-e earth elements). Moscow , Iza o AN SSSR, 963, 22 35 
oe TOPIC TAGS: yare earth element, rare earth, silicide, silicon, lanthanum, cerium, 
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ACCESSION NR: AT4035159 


‘microhardness, thermal stability and electrical properties of the rare-earth silicides. 
Orig. art. has: 14 figures and 3 tables. 


A ASSOCIATION: Institut geokhimii i analiticheskoy khimti AN SSSR (Institute of Geo- 
Shenley snd Analytical Chemistry AN SSSR) 


SUBMITTED: 310ct63 DATE ACQ: 30Apr64 ; ENCL: 00 
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ona : s/081/61/000/016/018/040 
g- 24 B143/B101 
AUTHORS: Samsonov, G. V., Paderno, Yu. B., Fomenko, V. S. 
TITLE: Production and some properties of neodymium hexaboride 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 16, 1961, 87, abstract 
1685 (Sb. "Vopr. poroshk. metallurgii i prochnosti materialov! 
Kiyev, AN USSR, no.-8, 1960, 66 ~ 68) 


TEXT: Two methods of NGBy production by meahs of the reactions 
Nd,0, + 3B,C——> 2NGB ¢ + 3CO and Nd,0 3 + 15B —? 2NGBy + 3BO were described. 
In both cases the process took place in a vacuum furnace with graphite 
heater in the temperature interval 1100 - 1800°C, with permanent removal 
of the gaseous reaction products. The completeness of the reaction was 
checked by X-ray pictures and analytically as well as according to the 
yield. In both cases the holding time for the optimum production process 
of NdB at 1600 - 1650°C is one hour. NdBy is a finely disperse dark blue 


powder, the parameter of the crystal lattice is a = 4.124k. Compact NdBy 
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3/078/60/005/008/017/018 
B004/B052 


AUTHORS: Paderno, Yu. B., Samsonov, G. V. 
——— 
TITLE; Borides of the Metals of Rare Earths 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, Now 8, 
pp. 1914-1915 


TEXT: ‘The authors criticize a paper by N. N. Tvorogov on "Investigation 
of Hexaborides of Rare Earths and Yttrium" published in the "Zhurnal We 
neorgani.cheskoy khimii", 1959, Vole 4, pp. 1961-1966: (1) Tvorogov states 

that he used boron carbide containing 72.61% of B, while his reaction 
equations are only applicable for ByC with 78.3% of B; (2) the 

experimental temperatures described, are unintelligible from the view- 

point of the formation kinetics of borides; (3) the data of the 

Chemica: analyses confirm the development of hexaboridesj'while the 
radiographic analysis proves the existence of several phases. Therefore, 

the chenical analyses are dubious; (4) the lattice constants of 

hexaboriides and the pycnometrically determined densities are also doubted. 
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Borides of the Metals of Rare Earths 8/078 /60/005/008/017/018 
B004/B052 


(5) The published data are incomplete. Finally, the authors report that 
they produced thulium tetraboride’\by reducing thulium oxide by means of 
boron at 1600 - 2100°C. The respective lattice constants are given. 
There are 13 references: 10 Soviet, 1 US, and 2 Czechoslovakian. 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov 
Akademii nauk USSR (Institute of Cermets a i 


Alloys of the Academy of Sciences UkrSSR) 


SUBMITTED: November 13, 1959 
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$/051/60/008/03/026/038 
E201/B191 


AUTHORS: Serebryakova, T.1., Paderno, Yu.B., and Samsonov, GV. 
TITLE; The Emissivities. of souiseatee Some Refractory Compounds 


PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 3, 
pp 410-412 (USSR) 


ABSTRACT: The authors. report measurements of the emissivities of 
powders of borides,/\carbides“and nitridesypf refractory 
and rare-earth metals. Measurements were carried out with 
an instrument shown in a figure on p 410, This instrument 
simulated closely an absolute black body. A tantalum 
cylinder 5 (20 mm diameter, 50 mm height) served as a (| 
heater. Inside the cylinder 5 there was another smaller VY) 
tantalum cylinder 6 (8 mm diameter, 20 mm height) which 
was placed concentrically with the cylinder 5. In each of 
the cylinders there was a small aperture and these 
apertures were aligned horizontally. The lower ends of 
the two tantalum cylinders were fixed to a molybdenum 
plate 4 which was pressed against the cylinder 5 by a 
Card Spring. The whole instrument was enclosed in a glass 
1/2 bulb 1. The inner cylinder 6 was coated with 100 p thick 
layer of paste prepared from a fine powder (particles of 
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AUTHORS: \ Paderno, yu.B., Samsonov, G.V. and Fomenko, V.S. 


TITLE: 4 Electrical Properties of Lanthanum Boride | 
lectrica’ or ee th tee eee 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.4, 
pp. 633-635 


TEXT 3 To determine the dependence of the electric resistance on 
the porosity for hexaborides of rare earth metals, the authors 
produced specimens of lanthanum boride with a porosity between 

2 and 37%, increasing by steps of 1 to 2%. The specimens were of 
6 mm diameter, 10 mm length. The measurements were carried out by 
the compensation method by meaps of a potentiometer. The obtained 
results (resistance, Pp x 10~™™ versus porosity, percent) are 
plotted in Fig.l. In the same figure, the following relations are 
also plotted which are applied by various authors (Refs.1 to 5) in 
calculating values of the electric resistance of porous specimens? 


= p(i - P)?? (1) 
p(1- Pp)? (2) 


(3) 


teases rome 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012387 


sere ROLeD FOR RErERSe ght august 01, evo: CIA-RDP86-00513R001238 


S/126/60/010/004/022/023 
E073/E435 


Electrical Properties of Lanthanum Boride 


P= pil - P) (4) 


Po Pexp(- 5 A P ) | (5) 


These dependences were obtained for the conductivity of a mixture 
of phases, In the case under consideration, the specimen can be 
considered as consisting of two phases, the compact material and 
cavities, It was found that the experimental results agree best 
with those obtained by Eq.(2) of Landau and Lifshits (Ref.2) 
although this equation was derived on the assumption that the 
difference between the conductivities of the phases was low. As 
was to be anticipated, the emf proved practically independent of 
the porosity (Pig.2). On a specimen with a 2% porosity the 
temperature dependence of the electric resistance of lanthanum 
hexaboriide was measured up to 2000°C (Fig.3). It was found that 
lanthanum boride is a typical metallic conductor with a thermal 
resistance coefficient of 0.060 microohm cm/°C. This value is 
considerably lower than the thermal resistance coefficient of 
Card 2/% 
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20962 
1¢.2930 12%, Ww 1043 e/a Me ee eeai ler 
AUTHORS: _Paderno, Yue B. and Samsonov, G. V. 
TITLE: Thulium borides 
PERIODICAL: Zhurnal strukturnoy khimii, v. 2, no. 2; 1961, 213-214 


TEXT: A study has been made of the preparation of thulium borides by 
reduction of thulium oxide with boron. The great advantage of this method 
is that products of higher purity are obtained. X-ray phase analysis 

of powdery substances obtained between 4600 and 1900°C indicated the 
formation of a two-component mixture (thuliun hexaboride and thulium 
tetraboride) having the characteristic structure of rare-metal borides. 
Data of the X-ray picture of the product obtained at 4900°C are collected > 
in Table 1. For thulium hexaboride a = 4.102 kX (cubic lattice), and for 
thulium tetraboride a = 7-04, and c = 3.98 kX (tetragonal lattice). 
Similar results are obtained when preparing dysprosiun, holmium, and 
lutecium melts with boron. The formation of TuB¢ is difficult on account 


of the high ionization potential of Tu. There are 1 figure, 1 table, and 
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Thulium borides B130/B205 ¥ 


5 Soviet-bloc references. 

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov AN USSR 
(Institute of Powder Metallurgy and Special Alloys of 
the AS UkrSSR) 


SUBMITTED : January 15, 1960 
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oie oe $/070/61/006/005/008/011 
iS.2240 £032/E114 


AUTHORS 3 ghuravlev, N.Ne» Stepanova, A-Acs Paderno, Yu.Bo, 
; and Samsonov, G.V. 


; TITLE: X-ray measurements of the thermal expansion 
coefficients of hexaborides 


PERIODICAL: Kristallografiya, 1961, Vol.6, NooS: Pp-791-79% 


TEXT 3 The present authors have measured the thermal 

expansion coefficients in the temperature range 20-800 °C using 

the Unicam X-ray camera {diameter 190 mm, copper radiation). 

The specimens were prepared by reduction of the oxides of the Bea 
corresponding elements by beron. Table 1 gives the thermal f 
expansion coafficisant 4 cbtained from measurements on powder K 
X-ray diffraction patterns. In all cases the error in a is \ Hl 
between 0.3 x 1078 and 0.5 x 19*6 deg-2 except for the 
hexaborides cf neodymium and terbium, where the error is 

10-6 degut. The table also gives the values of the lattice 
constant a at room temperature (20 °C) determined with the 
precision camera PRY -124 (RKU-1L14). Using the data on the thermal 
expansion cosfficients,the authors have calculated the 
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B102/B205 
BII330 
AUTHOR: _Paderno, Yu. B- 
TITLE: Synthesis of uranium dodecatoride 


PERIODICAL:  Atomnaya energiya, V+ 10, no. 4, 1961, 396 


TEXT; The author of the present "Letter to the Editer" was concerned with 
the synthesis of uncontaminated uranium dodecaboride. The authors of the 
papers mentioned introductorily obtained only U(BHy) 4» UB,, UBy, and 


uranium dodecaboride as a mixture with ¢tetraboride. Uranium boride has 

now been synthesized by 4 method developed by Paderno et al. (Kristallo- 
grafiya, 4, 542 (1959)) for the synthesis of rare-earth borides. The A 
synthesis consists essentially in the reduction ef a uranium oxide 
[Abatracter's note; not specified in original text] with boron in a vacuum 

at 1300-1900°C. A greys metal-like powder was obtained, which was analyzed 

py the powder method. A ohamber 143.25 mm in diameter and Cu-Ky radiation 
were used for the purpose. It was fcund that a single-phase product, the 
dodecaboride UBios was formed in the entire range of temperatures 
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5/089/61/010/004/021/027 
Synthesis of... . B102/B205 


(1300 -1900°C). Its lattice constant, a, was found to equal 7.472 A. 
This value agrees well with the results obtained by other authors. In 
accordance with Refs. 9 and 10 where UBy5 has been found to remain stable 


up to the melting point (2235°C), the author also sicceeded in synthesizing 
this substance at a temperature of 1900°C and, thus, refuted the assump- 
tion of Brewer et al. (Amer. Ceram. Soc. Bull. 34, 173 (1951)) who 
asserted that UBi5 4s unstable at high temperatures. There are 10 


references: 2 Soviet-bloe and 8 non-Soviet-bloa. Tne two references to 
English-language publications read a3 follows: Ref. 9: B. Howlett. J. 
Inst. Metals, 88, 91 (1959); Ref. 10: B. Howlett. J. Inst. Metals, 88, 


467 (1960). 
SUBMITTED: September 22, 1960 
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s/080/61/034/001/001/020 


AUTHORS: Samsonov, G.V., Paderno, YueBe, Kreyngol'd, 5.U. 


TITLEs Preparation of Lanthanum Hexaboride 


PERIODICAL: Zhurnal Prikladnoy Khimii, 1961, Vol. 34, No. 1, pp. 10-15 


TEXT: The preparation of lanthanum hexaboride from lanthanum oxide and 
boron carbide or boron was investigated and optimum conditions in vacuum 
were determined. Hexaborides of rare-earth metals are of interest since 
these borides (especially LaBg) are used as materials for power-tube catho-e 
des. A method is presented to establish the best conditions for obtaining 
also hexaborides of the other rare-earth metals. The pulverized materials [. 
ree a and B were mixed in stoichiometric compositions corresponding to BS 
the équa 


fonst = nan0, + 3 Bsc —>2 LaBg +300 = (1) or 
Land, + 15 B — > 2 LaBg + 3/2 By05 (2) 
and then sieved and briquetted. The briquettes were fired at the tempera- 
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ture investigated in a vacuum oven and the reaction rate was determined by x 
i controlling the change of pressure for different temperatures. In Fig.1 the ee 
i dependence of the pressure on the holding time in the reaction of Lagd, with a 
: B,C is demonstrated. The obtained products were subjected to chemical and 
x-ray analysis with a PK,A,(RKD) camera and Cu-source. The obtained experi- 
: mental results are presented in Tables 4 and 2. Both reactions 1) and (2) 
- ££ start at 4,200-1, 300°C and terminate after 1 hr at 4,500-1,600°C. Thus op- 
‘timum temperature is in the range of 1,500-1,600°C. Reaction (2) gives a 
.: carbon-free product. At higher temperatures losses of lanthanum due to evae- 
“ poration take place in reaction 2). ‘Approximate heat of formation for LaB 
was determined by tensiometric analysis with ~112.346.5 kcal/mole. Tempera~ 
ture dependence of the true specific heat of LaB dsc, = 21.73+20.4°10 7*T 
es cal/molesdegree. The obtained value for the heat of formation compared with 
~ the corresponding value for CeB (-81 kcal/mole) confirms the theory of de- 
; pendence of the thermodynamical stability on electron configuration. In 
connection with preparations of porides the following papers were mentioned: 
@.V. Samsonov, Yu.B, Paderno, SOV Patent No.’ 121561 (1959); G.V. Samsonov, 
A.Ye,. Grodshteyn, ZhFKh, 30,379, 19565 v¥.S. Neshpor,.G.V. Samsonov, Elektroni-~ 
ka 3,148 (1959); Yu.B. Paderno, ®,1, Serebryakova, G.V. Samsonov, Doklady AN 
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AUTHORS: Paderno, Yu. Be; and Samsonov, G- Ve 
Soe ee 

TITLE: Electrical properties of hexaborides of alkaline-earth 
metals, rare-earth metals, and thorium 

PERIODICAL: Doklady Akademii nauk SSSR, Ve 137% nO- 3, 1961, 646-647 


TEXT; The electrical properties of hexaborides of alkaline-earth metals, 
rare-earth metals, and actinides are of practical interest because of 

the use of these compounds &8 cathodes in electronics. As the data 
available were obtained unsy stematically and under different experimental 
conditions, it was the purpose of the present study +o measure electrical 
resistance, Hall effect, thermo-emf and thermal coefficient of electrical 
resistance on the same samples. Parallelepipeds with the dimensions 

42 x 2.5 x 0.5 mm were cut from not-pressed borides. The porosity of the X 
samples was 1.5-22%. To warrant satisfactory contact, electrolytic copper 
was applied on the ends of the samples. The Hall coefficients were 
measured in a field of 12,500 oe. The absolute value of the +hermo-enf 
was calculated by taking into account the thermo-emf of copper with 
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which the samples were coupled. 3-8 samples of each compound were studied 
so that electrical resistance and Hall constant could be extrapolated 

for zero porosity. Results are given in Table 1. To study the applicabil- 

ity of the single-zone model, the following was caloulated: 


b= n/e” = nue - n ve , as well as the concentration n* of the effective 


carriers and their mobility ans The comparatively low resistance of 
hexaborides of bivalent metals in spite of low concentration of free 
electrons is explained by the high mobility of the carriers. The low 
thermo-emf of Th and trivalent metals may be explained by a high con- 
centration of free electrons. It is pointed out that-a similar anomaly 
as that observed in the temperature dependence of the Hall effect of SmB¢ 
was also found in metallic samarium. There are 1 table and 8 references: 
7 Soviet-bloc and 1 non-Soviet-bloc. The reference to the English- 
language publication reads as follows; J. Lafferty, J. Appl. Phys-, 22, 
299 (1951)- 
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ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov Akademii 
nauk USSR (Institute of Powder Metallurgy and Special 
Alloys of the Academy of Sciences UkrSSR) 


-” PRESENTED: i _November 18, 1960, by A. Ne Prunkin, Academician 
| SUBKIPTED: _ November 17, 1960. >. ge 


: 
an ee 


Mable -1 .. -Bléctrical properties of hexaborides. ' Legend; . (1) ‘poride; 
(2) specific electrical resistance. Q, pohm.cm; (3) Hall ‘coefficient R.104, 
: cm? /coulomd; (4) termo-emf, pv/degr; (5) thermal coefficient of ae 


i: resistivity, 010° degr™' (0-100°C); _ (6) concentration n* of carriers, 
= electrons per atom of metal; | (7) mobility u* of carriers 


(cm/sec)/(w*/em) ; (8) S.10°-; om/v" saeco". 
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GORSHKOV, A.A., otv. red.; PADERNO , Yu,B., red.; MATVEYCHUK, A.A., 
tekhn, red. 
[Structure and properties of cast alloys] Struktura i svoistva 


litykh splavov. Kiev, Izd-vo Akad, nauk USSR. Vol.l. 1962. 
ee : (MIRA 15:7) 


1, Akademiya nauk USSR, Kiev. Instytut lyvarnoho vyrobnytstva. 
2. Chlen-korrespondent Akademii nauk USSR (for Gorshkov). 
(Founding) (Steel castings) 
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AUTHORS: Kudintseva, Gc. A., Nesnpor, Vv, Ses Samsonov, G. V., Tsarev, B. M., 
Ppaderno, Yu, 

TITLE: Thermo-emission properties of scandium and gadolinium borides 

SOURCE: vysokotemperaturnyy© metal lokeramicheskiy® materialy, Inst. 


metalloker. 4 spets. spl. AN ukr SSR, Kiev, 1zd-vo AN Ukr. SSR. 
1962, 109 - 112 va 


TEXT: Tne authors investigated the electronic emission of scandium and e 
gadolinium porides produced by samsonov 'S vacuum thermal method. The thermo~ /} 
~eiectronic emission of the porides was studied in experimental diodes with 
cylindrical anodes and tantalum cathodes. values of, current efficiency and of 
constant A in the emission equation T = ATCexp ~ "ET were obtained by measur- 


ing the emission. These data are tabulated, It was found that the regularities ; 

‘established by Samsonov for some physical properties in the diboride series of : 

estab tend tantun-venediun-cbrge are also applicable to the work function of 
9; 3.88; 3.95; 3.36 respectively) - Samsonov has stated that the 
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2). 2300 

AUTHORS: Samsonov, Ge Ves Fomenko, Vo Se» Padernos {ue—Br~ 
TITLE: Radiation coefficients of difficulty fusible compounds 


PERIODICAL: Ogneupory, no» ly 1962, 40-42 


TEXT: The radiation coefficients of a number of borides, carbides; 
pilicides, and nitrides of transition metals were measured in the tempera~ 
ture range of B00-2000°C, according to ~, I. Serebryakova et al. (Ref. 1: 
Optika i spektroskopiya, 1960, 8, 410) at the Institut metallokeramiki i 
spetsial'nykh splavov AN USSK (Institute of Powder Metallurgy and Special 
Alloys AS UkrSSR). Powders of the compounds investigated were applied in 
a paste like form to the surface of a hollow cylinder provided with an 

4mm opening, and unifornly heated. The temperatures (°K) on the cylinder 
surface (2) and in the cylinder opening (T,.) (br = brightness, tr = true) 


were determined with the optical pyrometer of the type ONTUP-09 (OPPIR~09) 
and the microoptical pyrometer of the type MT (MP) » respectively. The 
radiation coefficients were calculated according to the formula 
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D267 301 

AUTHORS + Yaynsntey™s B., Staryy» I.Bey Blokhin, S.M. 
. and Paderne- Yu. Be 

TITLES , The X-ray absorption spectra byt and Lyyy of 


+no pare-carth elements in oxides and hexa~- 
porides. I+ Absorption spectra of barium, 
janthanun and cerium 


PERIODICAL: gnurnal gtrukturnoy whinii, V° 3, no- 2s 1962, 
200 - 207 
TEXT: Owing to the remarkable properties of the porides 


of rare-earth elements (in particular +neir nigh ¢hermal-emission 


orides of all rare-earth elements. The respective oxides 
° included. The nexabdoridesy obtained 


Sin Mana ia SRE RR 
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ASSOCIATION: Institut neorganicheskoy khimii SO AN SSSR, 
Institut metallokeramiki i spetsial 'tnykh 

splavov AN USSR, Odesskiy pedagogicheskiy 
institut im. K.D. Ushinskogo (Institute of 
Inorganic Chemistry, Siberian Branch, 4S USSR; 
Institute of Powder Metallurgy and Special 
Alloys, AS UkrSSR; Odessa Pedagogical Institute 
im. K.D. Ushinskiy) 


SUBMITTED: July 24, 1961 
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E202/E492 
AUTHORS: Samsonov, G.V., Vaynshteyn, E.Ye., Paderno, Yu.B. 
ee 
TITLE: Certain results of electrophysical and X-ray studies 


of rare earth hexaborides 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.5, 1962, 
744-749 


TEXT: Using 12°x 12.5 x 0.5 mm specimens cut by spark erosion 
from the respective hexaborides blanks, the authors measured the 
following properties: specific resistivity, Hall coefficient 
(extrapolating for the zero porosity), thermoelectric emf, 
temperature coefficient of resistance, concentration of the 
effective current carriers n*, the mobility of current 
carriers u™* and an auxiliary quantity 56, related to Hall 


coefficient (6 = R/e 27), expressing the magnitude of the fraction ra . 
contributing to the conductivity carriers of both signs (i.e. f 
n_u2 = nyu%). These data are summarized ina table. The. oad 


electronic structure, distribution within the valency band and the 
magnitude of the charge on the metal were studied in same of these 
compounds by analysing the fine structure of the Lyy and LyyT 
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absorption X-ray spectra of barium and some rare earth elements 

in their oxides and hexaborides respectively. For this purpose, 

a focusing spectrograph was used working with the second order i 
reflections from the 1011 of a pent quartz analyser. Dispersion : 
within the working region was approximately 6 X mm7> and the 
accuracy in the determination of the energy of the separate 


points of the fine structure absorption edges of the elements Was. ‘ 7 
of the order of 0.2 ev. The analysis of the absorption of the ne soe 
L-spectra in these compounds confirmed that the charge on the hee 
metal atom in all the rare earth hexaborides is 3, and on the ; 
barium atom 2. A considerable shift (5 ev) was observed’ in the 


LUT absorption spectrum of Ce in CeBE, a5 compared wi 


gp-electrons transition in the process of L-absorp 
but in the opinion of the authors this phenomenon 


cerium atoms, a 
lack oO urther 


is not fully accounted for, chiefly due to the 
experimental data. There are 4 figures and 1 table. 
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ASSOCIATIONS: Institut metallokeramiki i spetssplavov AN UkrSSR_ 


(Institute of Cermets and Special Alloys AS UkrSSR) 
Institut neorganicheskoy khimii SO AN SSSR 


(Institute of Inorganic Chemistry SO AS USSR) 
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ie ‘AUTHOR: Samsonov, He ‘Vig Waeuko, Ve Se5 Paderno; Yoo Be Be 


fo-ncwreny=weeenavany 


nrg: thermionic emission properties of some petraciory compounds 
: ». 


: SOURCES “Uneatns gy Fizyehnyy zhurnal, Ve . 8, no, 6 » 1963, 700-702 


“- POPIC. TAGS: - OB (+ DuB), ScB; HEC, Nbc, rin, ‘orn, NbN, thernfonic enission, 


“work function, enlssivity cosificient, emission curreit density 


2 “pBSTRICR: Ina ‘search for. new ‘meteniots for. cathodes, a investia«tion has been 
-. conducted of the thermionic emission properties of Tu3 Sb 6 (+TuB sub 2), 

[Pa is the Soviet synbol for thuliun.}] SeB sub $7 HFG, NbC, TiN, ZN, and NbN 
compounds at temperatures renging from 1000 to 20 OK. ‘The “copy a od ae 
deposited in the form of a paste on Ta or W cathode tees of Ai vik) 
triple tent alum: enodes, evacuated to 10 sup ~6 ox 10 sup -7 mm Hg. The coe 
cathodes were fron 0.8 to 1.2 mm thick. ‘The experimental data showed the work 

- function to vary from 3.25 ev for HfC et 1550K to 3,92 ev for NbN at 1950K; the 

respective enissivity coefficients (at A wavelength of Lambd = 0.65 micron) 
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ACCESSION WRS = AP}O02126 [| 
“wees 0177 and: 0.03. The saturation current density veriea from 0.00024 emp/cm. ae 


2 gyup 2 for NbG@ at LS00K to 0,22 amp/em sup 2 for TaB sub 6 (+TuB sub 4) at 1900K. 


oS fhe york funstion for BB sub 6 (#TaB nub 4) were founl to ineraass Linnerly 


from sbout 2.65 ev at 1OSOK to a: maximum of about 3.9 ev at 1650K and then. 

- decrease with increasing temperature. The x-ray aiffraction patterns revealed 
that at 1800K no phase transformations occurred in TiN coating on either @ 
tantalum or tungsten core. In general, the emission eareent density of almost all 

“the compounds. in the temperature range investigated were not high. However, 
‘calewletions showed that with a further increese in temperature the emission may 
inerease sherply end, «t temperatures of the order cf 1900--2000C may reach 
several anp/om sup 2. For carbides and nitrides'with melting 

. tenpereture of 2700--3000 and 2100--22000, respectively, the calculated density 

or the emission current added up to tens of -mperes per square centimeter. 

- Henee, refractory compounds cen be used advantageously as mterials for cathodes 
where high operating temperctures are required and the intensity of their heeting 


_ is not restricted, Orig. art. has: 1 figure end 2 tables. 
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ACC NR: AT6013557 SOURCE CODE 


AUTHOR: Samsonov, G. V.; Paderno , Yu. B.; Fomenko, V. S. Pe 


ae ne 
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ORG: Institute of Materials Science Problems, AN UkrSSR (Institut problem. gotta 


dedeniva AN UkrSSR) 


| 
| 
E Thermoemission characteristics of transition metals and their compounds 


{ 
SOURCE: AN UkrSSR. Institut problem materialovedeniya. Vysokotemperaturnyye neorga- 
nicheskiye soyedineniya (High temperature inorganic compounds). Kiev, Naukova dumka, 
1965, 108-115 


TOPIC TAGS: transition element, work function, silicide, boride, carbide, nitride 


ABSTRACT: The work function was determined by cathode electronic tec peer: que for all 
transition elements as well as for their silicides, borides, carbides d nitrides. 
The purpose of the work was to determine a relationship between the electron work func 
tion and the electronic structure of an element. It was found that the work function 
increases with increasing occupation of the valence orbitals in the case of p-elements 
and with increasing corunatt of the d-orbitals in the case of d-elements. This de- 
pendence has maxima at p*, 3 Ps and d5, The work function of the compounds of 
transition elements was found to depend upon the ionization potential of the metalloid 
moiety of the compound. Intermetallic compounds exhibit generally lower work function 
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values than compounds involving nonmetals. The dependence of the work function of 
several elements and their compounds upon the atomic number of the elements is shown 
in figure 1. The dependence of the work function of transition elements and their com- 
pounds upon the degree of occupation of the d-orbitals of the metal atoms is shown in 
figure 2. Orig. art. has: 2 figures, 2 tables. 
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